Purpose: Patient-centered health care recognizes that adolescents and parents are stakeholders in adolescent health. We investigate adolescent and parent interest in receiving information about health topics and parent-teen communication from clinicians. Methods: Ninety-one parent-adolescent dyads in one practice completed individual interviews. Items assessed levels of interest in receiving health and health communication information from the adolescent's doctor about 18 topics, including routine, mental health, sexual health, substance use, and injury prevention issues. Analyses tested differences between parents and adolescents, within-dyad correlations, and associations with adolescent gender and age. Results: Most parents were female (84%). Adolescents were evenly divided by gender; 36 were aged 12e13 years, 35 were aged 14e15 years, and 20 were aged 16e17 years. Adolescent race reflected the practice population (60% black; 35% white). The vast majority of parents and adolescents reported moderate or high levels of interest in receiving information about all 18 health issues and information to increase parent-teen communication about these topics. Parents' interest in receiving information varied by adolescent age when the expected salience of topics varied by age (e.g., acne, driving safety), whereas adolescents reported similar interest regardless of age. Adolescent gender influenced parent and adolescent interest. Level of interest in receiving information from doctors within adolescent-parent pairs was not significantly correlated for one-half of topics. Conclusions: Parents and adolescents want health care professionals to help them learn and talk about a wide range of adolescent health topics. Feasible primary care interventions that effectively improve parent-teen health communication, and specific adolescent health outcomes are needed.
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IMPLICATIONS AND CONTRIBUTION
This study shows that adolescents and parents want health care professionals to help them learn and talk about a wide range of adolescent health topics. Feasible primary care interventions that effectively improve parent-teen health communication and specific adolescent health outcomes are needed.
The 2009 Institute of Medicine report entitled "Adolescent Health Services: Missing Opportunities" highlighted the need to improve adolescent health and address large gaps between recommended and delivered health care services in adolescent populations [1] . Three of 11 recommendations focused on enhancing the primary health care system serving adolescents. The US Preventive Services Task Force (USPSTF) currently recommends that adolescents receive the following primary care health services: screening for obesity; screening for depression; interventions to reduce risk of initiation of tobacco use; riskreduction counseling for adolescents at risk for sexually transmitted infections/human immunodeficiency virus (HIV); routine immunizations; HIV testing; and chlamydia testing among sexually active girls [2] . In each case, interventions can favorably influence adolescent behavior and health outcomes. Unfortunately, despite most adolescents visiting primary care settings on a regular basis for well-care visits [3] , many are not receiving these recommended services [3e12] .
A patient-centered approach to addressing the gap between recommended and delivered health services recognizes that both adolescents and parents are stakeholders in adolescent health [13] . Within this context, it becomes critical to understand both adolescent and parent perceptions of important health information and how better communication between adolescents, clinicians, and parents can improve adolescent health and health care [14, 15] . Our specific aims were to investigate which health issues adolescents and parents want to learn about from primary care clinicians; levels of interest in receiving information from clinicians to facilitate parent-teen health communication; areas of congruence and incongruence between adolescents and parents; and variation as a function of adolescent sex, age, race, and ethnicity. We also assessed adolescents' and parents' preferred modes of receiving information from clinicians.
Methods

Overview
Individual interviews were completed by 91 parentadolescent dyads. The study was approved by the institutional review board at The Children's Hospital of Philadelphia.
Study site
Interviews were conducted at one primary care pediatric practice in Philadelphia, Pennsylvania. This practice includes 3,206 enrolled patients who are aged 12e17 years. Of these patients, 50% are female, 52% are African-American, 40% are white, and most are privately insured (85% private; 13% Medicaid).
Sample and recruitment
Purposeful sampling was conducted to assure diverse participants. Recruitment was stratified by age to assure we had roughly equal representation of adolescents in middle school (ages 12e13 years), early high school (14e15 years), and late high school (16e17 years) as well as their parents. In addition, purposeful sampling was conducted to assure roughly equal numbers of male and female adolescents in each age group. An eligible parent was defined as a primary caregiver of the target adolescent. An eligible adolescent included a male or female aged 12e17 years. Only parent and adolescent pairs were eligible, which we refer to as a dyad.
Study staff mailed all 3,206 parents of patients aged 12e17 years a letter describing the study objectives in vague terms to avoid biasing enrollment and responses. Parents called the study staff to learn more about the study and to enroll, if interested. The study team also called parents from a daily list of all eligible patients who had a well-child visit scheduled to describe the study and to enroll interested parents. Approximately one-quarter (24 [26. 1%]) of dyads enrolled on the same day as the adolescent participant's well-child visit and 68 (73.9%) were recruited through the study phone line.
Interviews
The study team interviewed nine parents and nine adolescents to pilot the interview guide, ensuring the final guide was clear and well organized; these dyads were not included in the main study. For the main study, after obtaining written parental consent and minor assent, research assistants spent 20e30 minutes conducting individual interviews separately with each parent and adolescent in a private clinic room. Dyads who completed interviews received $30.00.
Measures
We focused on measuring participants' level of interest in receiving information about adolescent health topics. During pilot interviews, adolescents and parents were asked: What health issues do you think are going to be important for you [or child's name] over the next 12 months? The most common participant responses, along with health topics addressed by USPSTF recommendations for adolescent primary care health services [2] , were used to create the list of 18 health topics used for our main study measures (Table 1) .
Main study interview items focused on having participants rate their level of interest in receiving health information from a doctor about each health topic. Parents were asked about their level of interest in receiving "information from your child's doctor in the next few months about how to talk with your child about." followed by the list of topics. Similarly, adolescents were asked their level of interest in receiving information from their doctor about the same topics. Then adolescents were told: "Doctors can also give information to your parent(s). This information is supposed to help parents learn how to talk with their teenager about a teen health topic and how to listen better to their teenager. How interested are you in the doctor giving your parent(s) information in the next few months about. (specific topic)." For each health topic, response options ranged from 0 (not at all interested) and 10 (extremely interested).
Interviews also assessed each participant's preferred modes of receiving information from their doctor. Both parents and adolescents were asked the following: "If the doctor could give you information about health topics that were important to you, how would you like them to give it to you?" Participants were allowed to select multiple options and then asked to select the most preferred mode.
Information on the adolescent's age, gender, race, and ethnicity was collected based on self-report and medical records. Information on the adult participant's relationship with the adolescent, age, and gender was collected by self-report.
Analyses
Data are summarized using descriptive frequencies. Data that did not fit assumptions of normal distributions were analyzed using nonparametric methods. The first set of analyses focused on group differences between adolescents and parents. For ease of presentation and interpretation, the 0e10 response scales representing level of interest were recoded into categories with defined cut points of 0e3 for "low," 4e7 for "medium," and 8e10 for "high" interest in health topics. Differences between parent and adolescent groups were tested using the Stuart-Maxwell test, a generalization of the McNemar's test for matched proportions in multiple categories (Table 1) . Race/ethnicity and age differences in parental and adolescent reported levels of interest were evaluated using continuous data and a Wilcoxon rank sum test ( Table 2) .
The second set of analyses assessed the within-dyad correlation (intraclass correlation [ICC]) for each scale using a twoway mixed effects model assuming random effects for the dyad and fixed effects for the parent/child (Table 3) .
Results
Participants
In total, 91 parent-adolescent dyads completed interviews. Of the 91 adults who participated in this study, 89 (97.8%) identified as a parent (two were legal guardians). Most adult participants, hereafter referred to as "parents," were female (76 [83.5%]), with a mean age of 45.8 years (standard deviation ¼ 6.8; range 32e63). As expected based on our purposeful sampling design, the 91 adolescent participants were split evenly by sex. There were 36 participants who were aged 12e13 years, 35 who were 14e15 years, and 20 who were 16e17 years. 
Parent interest in receiving health information from doctor
The vast majority of parents reported moderate or high levels of interest in receiving information from their child's doctor about how to talk with their child about each of the 18 topics (Table 1 ). More than half of parents reported a high level of interest in receiving information about routine issues (i.e., teens increasing exercise [54.4%]; improving parenteteen communication [60.4%]; importance of helping your child know his or her Age. Parents of younger adolescents were more interested in receiving information about acne than parents of older teens (medians for parents of child 12e13 years, 14e15 years, and 16e17 years were 9, 8, and 3, respectively, p < .001). Parents of older adolescents were more interested in receiving information about STD testing (medians for parents of child 12e13 years, 14e15 years, and 16e17 years were 8, 8, and 10, respectively, p ¼ .015), HIV testing (5, 8, and 10, respectively, p ¼ .011), alcohol (7, 10, and 10, respectively, p ¼ .025), and driving safety (6, 10, and 10 respectively, p ¼ .009), than parents of younger adolescents. Parents' level of interest in receiving information from their child's doctor did not vary by their adolescent's age for any other health topics.
Gender. Parents of adolescent boys and girls had similar levels of interest in receiving information from their child's doctor on all topics with the exception of information about HIV testing. Parents of adolescent boys reported a higher level of interest in receiving HIV testing information than parents of adolescent girls (median level of interest among parents of boys vs. girls, 9 vs. 6.5, respectively, p ¼ .04).
Race. We found significant differences in parents' level of interest in receiving information from their child's doctor by race for 15 of 18 health topics assessed. Parents of black adolescents consistently reported higher levels of interest in receiving health information than parents of white adolescents ( Table 2) . Parents of black and white adolescents had similar levels of interest in receiving information on eating disorders, anxiety and stress, and sexuality.
Adolescent interest in receiving health information from doctor
Most adolescents reported moderate or high levels of interest in receiving information from their doctor in the next few months about all 18 topics (Table 1) .
Age. There were no significant differences in adolescents' level of interest in receiving health information from doctors based on their age.
Gender. Adolescent boys and girls reported variation in levels of interest in receiving information from their doctors. Adolescent girls reported significantly higher levels of interest in receiving information from their doctors about disordered eating (median for girls vs. boys, 6 vs. 5, respectively, p ¼ .05), teen depression (7 vs. 4, p < .05), anxiety/stress (8 vs. 6, p ¼ .001), making good choices about romantic relationships and dating (8 vs. 6, p < .05), and sexuality (5 vs. 2.5, p < .05) than boys. Adolescent boys reported significantly higher levels of interest in receiving information about vaccination or shots (median for boys vs. girls, 6 vs. 4, p ¼ .05) than girls.
Race. We also found significant differences in adolescents' level of interest in receiving health information from their doctor by race for 14 of 18 health topics assessed. Black adolescents consistently reported higher levels of interest in receiving health information than white adolescents (Table 2 ). Black and white adolescents had similar levels of interest in receiving information about sleep, anxiety and stress, romantic relationships/dating, and sexuality.
Group comparison of parent and adolescent levels of interest
There were significant group differences in parent and adolescent levels of interest in receiving information about 14 of 18 health topics assessed (Table 1) . In general, parents were more likely to report high levels of interest in receiving information and adolescents were more likely to report moderate levels of interest in receiving information. Parents and adolescents reported similar levels of interest in receiving information about teen eating and weight issues, including eating disorders, HIV testing, and teen smoking.
Dyad comparison of parent and adolescent levels of interest
Overall, within dyads, we found low correlation between parent and adolescent levels of interest in receiving information from their doctor about specific topics; the highest correlation was in level of interest in receiving information from clinicians about how to avoid fights (ICC ¼ .359) ( Table 3 ). There were significant but low correlations, ranging from .187 to .359, between parent and adolescent reported levels of interest in receiving information on increasing exercise, eating and weight, acne, eating disorders, sexuality, STD testing, HIV testing, safe driving, and avoiding fights. Within the broad domains of routine issues, mental health issues, and sexual health we observed mixed patterns. For example, there were significant correlations within parent-adolescent dyads in level of interest in receiving information on the sexual health topics of sexuality, STD testing, and HIV testing; but there was no significant correlation in interest of receiving information about romantic relationships and dating. Within the domain of injury prevention, we found significant correlations within parent-adolescent dyads for both items (ICC safe driving ¼ .256; avoiding fights ¼ .359). We found no significant correlations within parent-adolescent dyads for both items that focused on substance use (ICC alcohol ¼ .042; smoking cigarettes/tobacco ¼ .113).
Adolescent level of interest in doctors giving their parent information
Adolescents reported moderate to high levels of interest in doctors giving their parents information to help facilitate parentteen communication on all 18 health topics (Figure 1 ).
Preferences for mode of communication
When reporting their preferences for how they wanted to receive health information, most parents selected "doctors or nurses talking to you" (83.0%), printed handouts to take home (80.0%), web link by email (75.0%), or printed information mailed home (55.0%) ( Table 4 ). The pattern of adolescent responses was similar to those of parents, except that most adolescents also chose phone apps (64.0%). When asked to select a most preferred mode for receiving health information, the highest proportion of parents selected web link by email (39.0%) and the highest proportion of adolescents selected "doctors or nurses talking to you" (49.0%).
Discussion
To our knowledge, this is the first study to show that both adolescent patients and parents want health care professionals to help them learn, and communicate about, a range of adolescent health topics. Overall, our results suggest adolescents are moderately interested in receiving information from their primary care doctors about routine, mental health, sexual health, substance use, and injury prevention issues. Overall, parents are highly interested in receiving information from their adolescents' doctor about how to improve parent-teen communication about these same topics, and adolescents want doctors to give parents this information. Adolescent patient-centered approaches to health care need to take into consideration adolescent and parent interest in receiving information on a wide range of adolescent health topics and explore feasible strategies to facilitate parent-teen communication about these topics.
Attempts to disseminate this breadth of information to adolescent patients and their parents from primary care settings will need to address a number of pragmatic challenges. Strategies must take into account complexities related to adolescent development, emerging needs for adolescent autonomy and health care privacy, and roles of parents in promoting adolescent health [16e18] . Strategies also must be time efficient. Clinicians have substantial time constraints and many do not provide counseling on currently recommended health topics [19] .
Our results suggest that practical strategies for delivering patient-centered adolescent health care will require tailoring information to interests of individual patients and families. Adolescents and their parents were often discordant in their interest in receiving information. As a group, parents' level of interest in receiving information about specific topics varied by adolescent age when the expected salience of specific topics varied by age, whereas adolescent levels of interest did not vary by age. Adolescent boys and girls, and their parents, generally reported different levels of interest in specific health topics. We found that black adolescents and their parents consistently reported higher levels of interest in receiving health information from doctors on almost all health topics compared to white adolescents and their parents.
This study was not designed to understand reasons for variation in levels of interest in receiving information from health care professionals, but based on existing literature we are not surprised by discordance in interest about specific topics among adolescents and parents. There have been well-documented differences between adolescent behavior and parental awareness of risk-associated behavior (i.e., sexual behaviors, substance use, weapon carrying, and physical fights) [20e22], adolescent and parental perceptions of adolescents' emotional state (i.e., need for mental health services, post-traumatic distress disorder symptoms, quality of life) [23e25], and adolescent and parent health literacy [26] . Research also suggests that differences in parent and adolescent interest in receiving information from doctors may be influenced by parenting style [27] and reasoning strategies [28] . Variation in interest in receiving information based on adolescent gender may reflect real differences in gender-specific health (e.g., girls reporting higher interest in information about eating disorders, depression, and anxiety) [29, 30] . Higher levels of interest in receiving information among black adolescents and parents may reflect a number of factors, including differences in perceived or real risk of adolescent health problems or expectations about medical communication [27, 31, 32] . Further study will be required to understand variability in interest in receiving information from health care professionals.
From a clinician's perspective, it would be reasonable to prioritize delivering information that effectively influences health behaviors, health outcomes, and quality-of-care metrics. Parents' and adolescents' levels of interest in topics linked to USPSTF recommendations for evidence-based primary care services suggest important opportunities for clinicians to deliver interventions that reduce the gaps between recommended and delivered services that improve health outcomes [1, 2] . For example, one parenttargeted intervention delivered in primary care settings has been shown to increase parent-teen communication about sexual health, delay onset of sexual intercourse, and increase condom use among adolescents who are sexually active [33] . Using similar strategies to increase parent-teen communication about STDs may be a viable strategy to reduce gaps between recommended and delivered STD testing services. Our results also suggest it may be useful to consider whether less traditional areas of adolescent and parent interest, such as clinicians encouraging discussions of teen strengths, might impact health outcomes. Existing literature can help to inform strategies to deliver health communication tailored to address interests of individual adolescent patients and their families, while also supporting clinicians' needs to deliver effective, high-quality health care. Parent-targeted interventions delivered outside clinic settings that use some type of direct personal contact, such as face-toface interactions or telephone calls, can favorably impact adolescent sexual behavior; tobacco, alcohol, and substance use; and violence, suicide, and self-harm [34, 35] . Adapting these approaches to be delivered in or through clinic settings could take advantage of regular interactions that parents and adolescents have with clinicians and leverage the credibility of health care professionals in health-related domains [36, 37] . Recent adaptations of community-based parent-targeted interventions for primary care clinic settings show promise. Guilamo-Ramos et al. modified an effective community-based intervention to be delivered by social workers in a clinic to parents while their adolescents were being seen by a clinician. The clinician briefly endorsed the content of the intervention. This adapted intervention was acceptable, feasible, and effective at influencing parent-teen communication and adolescent health behaviors in one domain [33] . Future work should explore whether similarly adapted strategies targeting other adolescent health domains can be effective when delivered via clinic settings. If so, a portfolio of health communication interventions might be developed to help clinicians tailor information to best meet the interests of individual adolescents and parents, while also effectively impacting parent-teen communication, health behaviors, and health outcomes.
New models for redesigning primary health care are taking into consideration time restraints. For example, some proposed models rely heavily on health educators, limiting patient or parent time with physicians to those tasks that need to be performed by a physician, using technology to facilitate communication between patients/families and health care professionals, and scheduling noneface-to-face methods for patient/family communication (e.g., phone conversations, texting) [38, 39] . Of note, adolescents and parents in our study most frequently preferred talking to a doctor or nurse, suggesting it is important that new technology-based modes of communication not completely replace direct communication. Nonetheless, both adolescents and parents selected multiple communication options when given the choice, suggesting the need to consider multimodal methods of delivering health information. Patient portals connected to electronic health records may provide an important opportunity to expand the reach of clinicians to patients and their parents [40] . Research will be needed to determine effectiveness of redesigned systems and interventions delivered by different modes and types of professionals.
Limitations of this study include its geographic restriction to one urban clinical site, which may limit generalizability. Our sample included few adolescents and parents of Hispanic ethnicity, which precluded meaningful comparisons based on ethnicity. In addition, we recruited a volunteer sample, and we cannot determine whether our results would be different had we recruited a random sample.
Despite these limitations, our findings can help to inform the development of new models of patient-centered care for adolescents and their families. We found general consensus among adolescents and parents that they want health care professionals to help them learn, and talk about, a range of adolescent health topics. If confirmed in larger studies, important opportunities for clinicians to work with adolescent patients and parents to improve adolescent health outcomes exist. Feasible tailored interventions that can be delivered in busy primary care practice settings, influence parent-teen communication, and favorably impact adolescent health outcomes will be needed.
